IFN-gamma (IFN-g) has been shown to activate astrocytes to acquire immune functions. In this study the effect of IFN-g on murine astrocytes was investigated via microarray analysis. The activating effect of IFN-g on the astrocyte transcriptome showed predominance toward pathways involved in adaptive immunity, initiation of the immune response and innate immunity. Previously unknown astrocytic genes expressed included members of the p47 GTPases and guanine nucleotide binding protein (GBP) families. Down-regulatory effects of IFN-g stimulation were confined to pathways involved in growth regulation, cell differentiation and cell adhesion. This data supports the notion that astrocytes are an important immunocompetant cell in the brain and indicate that astrocytes may have a significant role in various infectious diseases such as Toxoplasmic Encephalitis and neurological diseases with an immunological component such as Alzheimer's and autoimmune disorders. D
Introduction
Astrocytes are the predominant glial cell in the central nervous system (CNS) and have diverse physiological functions in the CNS. For instance, astrocytes secrete neurotrophic factors, regulate extracellular pH and K + levels, and metabolize neurotransmitters and thus are an important to maintaining neuronal functions (Benveniste, 1998) . Astrocytes also help maintain the blood brain barrier (BBB) and the glial limitans and thus are important in maintaining homeostasis in the undamaged CNS (Wolburg and Risau, 1995) . Increasingly astrocytes have also become to be appreciated as functioning as an immunocompetant cell in the CNS (Dong and Benveniste, 2001) . Gamma interferon (IFN-g) for example induces increases in cell adhesion molecules and MHC II expression in astrocytes indicating that astrocytes may help regulate recruitment of T cells into the brain and be capable of acting as an antigen presenting cell in the brain. IFN-g also induces astrocytes to secrete proinflammatory cytokines such as IL-6 leading to the suggestion that IFN-g activated astrocytes may contribute to immunopathology in the brain during infectious diseases and autoimmune disorders such as HIV associated dementia, Alzheimer's Disease and multiple sclerosis (Minagar et al., 2002; Mucke and Eddleston, 1993; Dong and Benveniste, 2001 ). More recently however it has been suggested that cytokine activated astrocytes also promote the recovery and repair of CNS function by producing trophic factors for neurons and oligodendrocytes, acting as free radical and excess glutamate scavengers, actively restoring the blood -brain barrier, promoting neovascularization, restoring CNS ionic homeostasis, promoting remyelination and stimulating neurogenesis from neural stem cells (John et al., 2003; Liberto et al., 2004) . These studies indicate that astrocytes have important and variable roles in the immune response in the CNS infection.
IFN-g is a pleiotrophic cytokine that induces a large number of different cellular programs that collectively regulate the immune response. For example IFN-g stim-
